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Purpose/Objective: High dose-rate (HDR) skin brachytherapy positions 
sources in close proximity to the patient surface. The most popular 
technique consists on a simple planar implant using paralle lcatheters 
following the skin surface using moulds. Most treatment planning 
systems (TPS) use the TG-43 dose calculation formalism and therefore 
assume sources positioned within an infinite water medium without 
accounting for the backscatter defect due to the surrounding air. The 
purpose of this work is to evaluate theTG-43 limitations and clinical 
implications when using a typical superficial mould with an HDR 
source in contact with the skin surface, with and without backscatter 
bolus. The evaluation was performed for the two currently available 
HDR radionuclides 192Ir and 60Co. 
Materials and Methods: The following configurations have been 
considered: 
1) With the mould embedded within an infinite water medium (i.e., 
TG-43 conditions).  
2) With the mould positioned over the skin in a semi-infinite water 
medium, 
3) A single source instead of a mould, to mimic the worst clinical 
situation, with the same configuration as in 1), but with 5, 10, or 20 
mm of bolus and also without any bolus, i.e., with the source located 
directly over the skin surface. 
In cases 1) and 2), a realistic treatment plan where the source 
occupies several different positions were considered. In case 3), the 
source is positioned at a single location. Dose distributions have been 
obtained using the Monte Carlo (MC) code GEANT4 (version9.4). 
Results: For 192Ir, differences in the dose rate distributions between 
cases 1) and 2) ranged from 1.5% to 3% at the skin surface, see Fig. 1. 
At a typical prescription depth of 5 mm, differences were 2.5% to 3%. 
For case 3) without bolus, dose rate differences were < 2%for < 5 mm 
depths. When 10 or 20 mm boluses were added, the differences were 
negligible. For 60Co with no bolus, the differences up to 15% were in 
the vicinity of the surface. For either radionuclide, the effect of the 
high dose gradient (factors of 19 and 15 for 192Ir and 60Co,respectively) 
between the surface and prescription depth was the predominant 
effect. 
 Fig. 1.Dose ratio between cases 1) and 2) at the skin surface depth of 
zero. 
 
Conclusions: Dosimetric differences in susceptibility to backscatter 
conditions for skin brachytherapy were negligible for 192Ir and 60Co. 
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Purpose/Objective: Evaluation of back scattered radiation (BSR) from 
the secondary collimators into linac beam monitor chamber has been 
of limited use in treatment planning (TP) dose calculations so far as 
effect of this radiation component has been incorporated into the 
collimator scatter factor. In Monte Carlo (MC) calculations this 
radiation component can be explicitly modeled and incorporated into 
absolute dose calculations as previously shown by our group (Popescu 
et al., 2005). Modern TP dose calculations increasingly involve fast MC 
algorithms. Simplified source models and particle phase spaces are 
commonly used in place of full radiation transport through the linac 
head to reduce calculation time. Explicit modeling of BSR becomes 
impractical in such situations and experimental measurements as well 
as MC pre-calculated values can be used instead. The purpose of this 
study is to evaluate experimentally and through MC modeling the back 
scatter factors (BSFs) defined as a ratio of the charge collected in 
beam monitor chamber for a given field to that of a reference 
(10x10cm2) field. 
Materials and Methods: Experimental measurements were performed 
for 6MV and 18MV beams from Varian 21EX, and for 6MV, 10MV, 10MV 
FFF, 15MV beams from Varian TrueBeam linacs. Experimental setup 
was used similar to that by Kubo (Kubo, 1989). However instead of 
narrow slits a very small (<2 mm diameter) stereotactic collimator and 
a PTW pinpoint ionization chamber with effective volume of 0.0125 
cm3, positioned at extended SDD, were used providing less than 3mm 
field of view to the source.  
MC calculations using BEAMnrc and DOSXYZnrc codes were done for 
6MV and 18 MV beam models of Varian 21EX linac. Various fields sizes 
from 1x1cm2 to 40x40cm2 were used and BSFs were calculated as 
described previously (Popescu et al.,2005). MC modeling of BSF from 
TrueBeam was not possible due to lack of manufacturer's 
specifications required for MC modeling of this machine. 
Results: For 21EX beams and field sizes modeled in this study, 
measured BSFs agreed with MC calculated values within 1%. The BSF 
values for 21EX decreased from 1.02 for the 1x1cm2 field size to 0.99 
for 40x40cm2 fields. For all measured TrueBeam beam energies the 
BSF variation across field sizes was within ±1%. 
Conclusions: The BSFs factors derived in this study for 21EX linac 
allow accommodating them in fast MC calculations and remove up to 
2% of potential error that would have been present in absolute dose 
calculations had these factors been ignored. For Varian TrueBeam 
linacs effect of potential error due to ignoring BSF would be within 
1%. 
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